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Abstract : The initial physical properties of rubber compounds containing SBR photografted silica gels
showed increased hardness and modulus, but tensile strength and elongation at break did not so
much changed compared with the compounds containing ordinary silica gel. Similar results was ob-
tained after thermal aging at 90C for several days. There was no difference of rubber-steel cord
adhesion force between the rubber compounds containing ordinary silica gel and SBR photografted
silica gel before aging. However adhesion force, rubber coverage, and breaking energy between rub-
ber and steel cord lasted longer after aging. These results show that the compounds containing SBR
photografted silica gel have the properties of improved resistance on thermal aging of adhesion bet-

ween steel cord and rubber.
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Table 1. Rubber Compounds Containing Silica Gel

Compounds SBR photografted silica gel( %)
A untreated silica gel
B 0%(65%)*
C 59%
D 79%
E 13.8%

* Physically adsorbed SBR onto silica gel.

Table 2. Composition of Rubber Compounds

Ingredients Content(phr)
natural rubber 100
carbon black 50
sulfur 47
accelerator 08
zinc oxide 5.0
stearic acid 1.0
silica gel 10
others 13.2
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Fig. 1. Rheographs of rubber compounds containing
silica gel.
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Table 3. Enthalpy Changes Obtained from Cross-
linking Reaction of Rubber Compounds

2 LB AR PN GG

Table 4. Hardness Changes of Rubber Compounds
with Aging Time

Compound Enthalpy(-J/g)
A 17.6
B 183
C 20.6
D 19.3
E 193
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A 75 77 77
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D 77 80 80
E 77 80 80
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Fig. 2. 100% modulus(kg/cm*) changes of rubber
compounds containing silica gel as a function of ther-
mal aging time at 90C. (), compound A ; (@), B
(v),Ci(w), D: (D, E
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Fig. 3. Tensile strength(kg/cm?) of rubber com-
pounds containing silica gel as a function of thermal
aging time at 90C. (), compound A; (@), B
(v),Cs(w),D; (O, E.
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Fig. 4. Elongation at break( %) of rubber compounds
containing silica gel as a function of thermal aging
time at 90C. (), compound A ; (@), B: (Vv), C:
(v),D: (D, E.
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Fig. 8. SEM photographs of the pulled out steel cords

embedded in the compounds. (I) not aged, (II) 9
days, (IIl) 18 days thermally aged steel cords at 90C.
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